ABSTRACTS OF MEMBERS' PROFFERED PAPERS EVIDENCE FOR THE NIH SHIFT
The aryl hydrocarbon hydroxylase microsonial enzyme complex may convert polycyclic hydrocarbons into carcinogenic forms (Gelboin and Wiebel, Ann. N. Y. Acad. Sci., 1971, 179, 529) . Guroff et al. (Science, N. Y., 1967 , 157, 1524 demonstrated that during hydroxylation of non-carcinogenic monocyclic aromatic compounds the original substituent is often retained, migrating to the adjacent ring carbon atom (the NIH shift).
1-[3H]-pyrene, prepared from 1 -bromopyrene using n-butyl lithium and tritiated water, was hydroxylated with fortified guinea-pig microsomes. The 1-hydroxypyrene was purified chromatographically, assayed fluorimetrically and the specific activity determined using liquid scintillation. A high degree of retention of label (mean change in specific activity on hydroxylation -1-6 ± 040o) indicates that the NIH shift operates-during the hydroxylation of the non-carcinogenic polycyclic pyrene.
It is interesting to speculate whether carcinogenic aromatics undergo the NIH shift during metabolism. Cell mediated and humoral immune functions in NMU-and DMN-treated rats and mice w-ere studied respectively by measuring skin graft survival and haemagglutinin and haemolytic plaque forming activities. In rats, skin grafts were donated by inbred male BDIX rats to outbred male Wistars and in mice punch grafts were exchanged between male (C57 BL x BALB/ c) F1 and male NMRI mice. Post-treatment serial white blood cell counts were made. The humoral antibody response was determined after an injection of sheep r.b.c.
Skin graft survival wras prolonged in the rat in both mouse strains after NMU treatment but not after a high dose of DMN. NMU alone induced marked leucopaenia.
A single dose of NMU depressed the humoral antibody responses in both species while an equivocal effect of a single dose of DMN was seen, and only in mice. The relationship between the carcinogenic and immunosuppressive activities of NMU and DMN were discussed.
THE MODE OF ACTION OF CARCI-NOGENS WHICH CAN INDUCE TUMOURS WITH A SINGLE DOSE:
A NEW HYPOTHESIS, R. Schoental, Department of Pathology, The Royal Veterinary College, London.
Carcinogens which can induce tumours with one or a few doses include some which require activation by metabolic oxidation. I suggest that this involves epoxidation in the case of pyrrolizidine alkaloids, aflatoxins, 3,4,5-trimethoxycinnamaldehyde etc. (Schoental, Nature, Lond., 1970, 227, 401) ; carbonylation in the case of alkylnitrosamines and alkylazoxy compounds (Schoental, Br. J. Cancer, 1973, 28, 434) ; while in the case of 7, 12-dimethylbenz(a)anthracene etc. both epoxidation and carbonylation appear to be necessary. I suggest that 5,6-epoxy-7-formyl-12-methyl-benzanthracene could be the carcinogenic entity.
The spatial distribution of the functional groups in the molecules of the carcinogens that become activated in this way appears remarkably similar. This would indicate that they all could interact with apposite reactive groups in a concerted manner at an equivalent site, possibly of nuclear chromatin, and form a firm bridge between its nucleic acids and proteinaceous constituents. , 1971, 3, 29) . High doses of MAM acetate (1 hour treatment) had no effect on the sedimentation rate of template DNA, and this is taken as evidence that, compared with MMS, MAM acetate is toxic at low levels of DNA methylation in HeLa cells. However, ligation of DNA synthesized after MAM acetate treatment is inhibited.
In cells exposed to physiological doses of the carcinogen, ligation of DNA synthesized immediately after treatment appears to be completed, but 24 hours after treatment, when these cells have divided and DNA synthesis is inhibited (Van den Berg and Ball, Mttation Res., 1972, 16, 381) , the assembly of newly synthesized DNA is severely affected.
The results may be of significance in relation to the suggestion that 0-6 methylguanine may be an important toxic lesion in HeLa cells exposed to carcinogenic methyl- Kinetic analyses of synchronized HeLa cells treated in G1 with the carcinogenic methylating agent MAM acetate have been performed using the techniques of microcinematography.
Results obtained showed that the first cycle after treatment was extended by a short period (cycle time = 1,400 min compared with control time of 1000 min) but all cells successfully divided. The major effect of the drug is expressed in the second cycle, resulting in an extension of interphase and mitosis (cycle time = 3600 min). These results are in agreement with other earlier biochemical findings (Van den Berg and Ball, Mutation Res., 1972, 16, 381) .
The cell cycle times for survivors of the third and fourth cycles return to near normal values consistent with completion of a recovery process during the second cycle.
A low correlation (r = 0.55) exists between the cycle times of surviving daughter pairs in the third cell cycle, but correlations approach control values in the other cell cycles (r = 0.95).
The toxicity of the drug is apparent in the second and third cycles (5000 death/cycle) and the timing of cell death falls into two distinct groups: late death, the major type in the second cycle (mean = 4353 ± 608 min) and early death, predominant in the third cycle (mean = 651 ± 216 min). These two groups may also be distinguished on morphological grounds. Preliminary results indicated that dietary saccharin could act as a co-carcinogen with N-methyl N-nitrosourea at doses at which neither alone produces tumours (Hicks, Chowaniec and Wakefield, Nature, Lond., 1973, 243, 424) . The incidence of further bladder tumours in animals from this and other experiments using higher doses of saccharin confirms this observation. Most tumours are epithelial and vary from papillary outgrowths and sessile transitional cell tumours to invasive squamous metaplasia. Some sarcomata are also observed.
The rise in urinary pH in animals receiving saccharin predisposes to the formation of urinary calculi in the bladder, ureters and kidney. Histological examination indicates that some calculi originate below the epithelium. This suggests a breakdown of the normal epithelial permeability barrier, thus allowing the pH of the tissue fluids in the bladder wall to rise in parallel with the urine. Mammalian cells treated in vitro with carcinogenic chemicals exhibit characteristics of neoplasia and associated resistance to the toxic effects of the carcinogen. Investigation
